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(57) Abstract: A sample collector and test device is disclosed. 
The sample collector and test device may be used together as a 
diagnostic tool for collecting and assay of analytes contained in a 
sample. A sample collector is also disclosed which may be used 
with existing sample containers and or test devices. The sample 
collector may indicate sample adequacy when a sufficient volume 
of sample has been collected for assay and may also include a 
sample retaining feature which retains a portion of expressed sam- 
ple for confirmatory testing, if desirable. The sample collector 
may also include a mechanism for expressing sample in a sam- 
ple collector and/or test device. A test device is also disclosed 
for retaining and assay of an expressed sample. The disclosed 
test device may be used with existing sample collectors. In a pre- 
ferred embodiment, test device is used with a preferred sample 
collector. Test device may include a locking feature for locking a 
sample retained on a sample collector or test device may be used 
to receive expressed sample collected from a syringe or another 
suitable sample delivery device. 



wo 03/028889 Al lilllillllllllllllllllliilllllllllllliilllllli 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



wo 03/028889 



PCT/US02/30101 



SAMPLE COLLECTOR AND TEST DEVICE 
By 

R.SAMNIEDBALA 
JOHN SCOTT 
5 PETER BOURDELLE 

AND 
HANSH.FEINDT 

[0001] The invention relates to a sample collector^ a test device and a 
10 combination thereof. The invention may be practiced in applications mcluding tiie 
collection and assay of fluid samples, one example of which relates to the collection 
of a fluid sample using the sample collector and the delivery of the fluid sample to 
the test device for detecting the presence of analytes in the collected fluid sample. 

BACKGROUND OF INVENTION 

15 

[0002] A number of devices for collecting and testing bodily fluids (e.g., blood, 
urine and saliva) for the presence of analytes exist in the art In the context of 
providing a relatively quick and inexpensive sample collecting device and associated 
testing system, there exists several approaches for collecting a sample fluid, 

20 expressing the sample flmd in a test device and performing an assay of the sample. 
Examples of these types of testing systems include U.S. Pat Nos. 5,965,453; 
6,027,943; 4,895,808; 4,943,522; 6,267,722 and 5,393,496. 
[0003] Diagnostic systems for performing an assay of an expressed sample 
typically include a sample collector, a container for holding the sample collector and 

25 a testing apparatus. One type of sample collector typically includes an absorbent 
pad for absorbing the target fluid and a holder for holding the sample as the sample 
is being collected. The sample is then transferred to a sample container or test 
device by using one of a variety of known approaches including a mechanism for 
expressing the sample mto a sample container, U.S. Pat. No. 5,268,148, dipping the 

30 sample collector into a test solution, U.S. Pat No. 4,895,808, or using a second filter 

1 
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or absorbent pad to transfer the fluid from the collector pad to an intermediate 
container or test device. Sample collectors may also include a sponge or chemical 
reagent disposed on a filter strip which may indicate that an adequate sample is 
coUected, U.S. PaL No. 5,393,496. 

5 [0004] One type of test device for detecting the presence of analytes in a fluid 
sample is a lateral flow test device, an example of which is described in U.S. Pat 
No. 6,027,943. The device for performing a lateral flow test device typically 
includes the lateral flow test strip, a port or opening for delivery of the e^qpressed 
sample to the test device and a viewing area for viewing tiie test strip (the test strip 

1 0 mdicating whether the targeted analyte is present in the fluid sample). The test 
device may, or may not also include a buffer solution for mixing with the sample 
and a second viewing area for confirmmg that there was an adequate permeation of 
sample through the test strip, U.S. Pat. No. 6,1 87,598. The presence or absence of 
the target analyte may then be determined by, for example, visual inspection under 

1 5 ambient light or by exposing the test strip to different forms of electromagnetic 
radiation using an instrument 

[0005] Lateral flow tests, also known as strip tests and immunochromatographic 
assays are oflen used in applications for home testing, rapid point of care testing, 
and field testing for different environmental and agricultural analytes. This 

20 technology offers a range of benefits including being user-fiiendly, relatively 

inejqpensive and offering quick results. A lateral flow test strip is composed of four 
main elements: the sample application pad, the conjugate release pad, the lateral 
flow membrane and the support pad. These con[q)onents are then enclosed within a 
test device housing which may contain a window or other means to read the assay 

25 results. 

[0006] Solid phase lateral flow devices incorporate a sohd support strip which 
binds a member of a ligand-receptor pair. Porous materials such as nylon, 
nitrocellulose, cellulose acetate, glass fibers, and other porous polymers are often 
employed as solid support strips. The sample that may contain the targeted analyte 
30 flows along the solid support across tiie assay. Several procedures may be utilized 
including the analyte or its derivative, becoming bound to the reactaot and the 
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presence of the analyte or its derivative being detected, or the analyte or its 
derivative may react to form a product that is then detected. Examples of detectable 
labels are various chromogens, such as fluorescence, dyes, absorbents which may or 
may not require an instrument for detecting the label. 

5 

SUMMARY OF INVENTION 

[0007] The invention relates to a sample collector, test device for performing a 
lateral flow test and a diagnostic device for collecting and assay of an expressed 

1 0 sample using ai lateral flow test. The diagnostic and/or test device of the invention 
may be used to detect the presence of multiple analytes in a single fluid sample. The 
multiple labeled reagents may test for drugs of abuse such as amphetamine, 
methamphetamine, benzoylecgonine, opiates, phehcyclidine, or 
tetrahydrocannabinol. The diagnostic and/or test device of the invention may also ^ 

15 be used to diagnose diseases such as giardia, mycoplasma, Campylobacter, 
enteroviruses or influenza viruses, or allergies. 

[0008] In one aspect of the invention, there is provided a diagnostic tool that 
collects a sample from a sample source, e.g., an oral cavity, expresses the sample 
into a lateral flow test device and provides immediate results. Applications for this 

20 diagnostic tool include quick and ef&cient employee screening procedures, periodic 
detection of drug use for paroles, inmates, and detainees. In the context of these and 
other possible uses (e.g., field testmg by police ofBcers of drug use), there are 
advantages to the diagnostic tool of the invention that include a easy-to-use and cost- 
effective design that may provide, among other things, a tamper resistant testing 

25 platform and an ability to effectively seal the collected sample within the test device 
so as to minimize the instances where an administer of the test may come into 
contact with the collected sample. 

[0009] The invention includes a sample collector and test device. The sample 
collector and test device may be used together, or the sample collector and/or test 
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device may be used separately with existing sample collectors, sample containers 
and test devices, respectively. 

[00010] In one embodiment of the invention, a sample collector indicates when a 
sufGcient volume of sample has been collected for assay. In this aspect of the 
S invention, the size of the sample collector is compared with a reference size 
associated with the sample collector. If the size of the sample collector is 
approximately equal to the reference size, the user is informed that a sufficient 
volume of sample has been collected for assay of the sample. 
[00011] In another embodiment of flie invention, a sample collector provides a 

10 sample retention feature for retaining a second portion of sample for confirmatory 
testing after a first portion of sample has been expressed for assay. 
[00012] In still another embodiment of the invention, an apparatus for assay 
includes a sample collector for containing a sample, a test cassette including a portal 
for receiving the sample and a test device for assay of analytes in the sample, and a • 

15 means for preventing removal of the sample collector through the portal of the test, 
device. 

[00013] In still another aspect of the invention^ an apparatus for assay of analytes . 
in a sample includes a sample collector for collecting the sample, a collector holder 
for holding the sample collector, an elongate handle releasably securable to the 

20 collector holder, and a test cassette including a well adapted for receiving the 
collector holder and sample collector and engaging the collector holder so as to 
prevent removal of the sample collector from the well, and a test device disposed in 
operative proximity to the well for expression of the sample from the sample 
collector to the test device. 

25 [00014] In still another aspect of the invention, a method for delivery of a sample 
to a tester for assay of the sample includes transferring the sample contained on a 
sample collector to the tester including the step of locking a collector holder in a 
well by engaging the collector holder and well, wherem the sample is discharged 
from the sample collector and placed in fluid communication with a tester. 

30 [00015] In still another aspect of the invention, a method for collecting and assay 
of a sample collected from a sample source includes collecting the sample &om the 
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sample soiirce by exposing both a sample collector and collector holder to the 
sample source, locking the collector holder and sample collector to a sample 
receiving area of a test device, and reading the results displayed on an assay strip. 
[00016] Additional features and advantages of the invention will be set forth or be 
5 apparent from the description tihat follows. The features and advantages of the 
invention will be realized and attained by the structures and methods particularly 
pointed out in the written description and claims hereof as well as the appended 
drawings. 

[00017] It is to be understood that both the foregomg general description and the 
10 following detailed description are exemplary and explanatory and are intended to 
provide ftffther explanation without limiting the scope of the invention as claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 

15 [00018] The accompanying drawings, which are included to provide a further 
understanding of the invention, are incoipomted in and constitute a part of this 
specification, illustrate preferred embodhnents of the invention and together with the 
description serve to explain the principles of the invention. In the drawings: 

20 [00019] FIG. 1 is a perspective view of a preferred embodiment of a collector and 
cassette in accordance with tiie invention. The collector and cassette may be used 
together as a diagnostic device, or used separately with existing sample collectors or 
test devices, respectively. 

[00020] FIG, 2 is an exploded view of the collector of FIG. 1 showing tiie handle 
25 unlocked from the collector end. 

[00021] FIG. 2A is a partial cut away view of the handle in FIG. 2 showing a 
portion of the locking feature for releasably securing the handle to the collector end. 
[00022] FIG. 3 shows flie collector end with the plug in cross-section to show the 
plunger disposed therein. 



5 



wo 03/028889 PCT/US02/30101 



[00023] FIG. 3A is an end view of the plunger of the collector end showing a disc 
with perforations for allowing sample to exit from a sponge when sample is 
expressed from the sample collector to a sample container and/or test device. 
[00024] FIG. 3B is a cross-sectional view of the plunger taken along line 3B-3B 
5 in FIG. 3 A. 

[00025] FIG. 4 is the collector end in the expanded configuration after the sponge 
has absorbed an adequate amount of sample for assay. 

[00026] FIG. 5 is the collector end in a retracted configuration after expression of 
a portion of the sample, the sponge having a retained a portion of sample and the 
10 sponge being shown in a cut-away view for purposes of illustration. 

[00027] FIG. 6 is a perspective view of the inside of a lower housing of the 
cassette of FIG. 1. 

[00028] FIG. 7 is a perspective view of the inside of an upper housing of the 
cassette of FIG. 1. 

1 5 [00029] FIG. 8 is a portion of the collector positioned above an opening of the 
cassette in the cross-section. 

[00030] FIG. 9 is a cross-section of a portion of the cassette with the collector in a 
first position in the opening of the cassette. 

[00031] FIG. 1 0 is a cross-section of a portion of the cassette with the collector in 
20 a second position, inserted further into the cassette than in the first position, and 
shows the sponge compressing and an ampoule breaking. 

[00032] FIG. 11 is a cross-section of a portion of the cassette with the collector in 
a third position, inserted fiirther mto the cassette than the second position, and shows 
the sponge compressed to a retained sample size configuration. 

25 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[00033] Reference will now be made in detail to a preferred embodiment of the 
invention, examples of which are illustrated in the accompanying drawings. The 
invention includes collector 10 and cassette 100, as shown in its preferred 
30 embodiment in FIGS. 1-11. Collector 1 0 is of the type that is used to collect a liquid 

6 
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sample (hereinafter 'sample') such as oral fluid, blood, urine, or other liquid samples 
which may or may not be otherwise treated prior to being absorbed by collector 10. 
Collector 10 can be used alone or in combination with a cassette 100. Likewise, 
cassette 100 can be used with other sample collection and transfer devices. When 

5 used in combination, collector 10 is inserted into cassette 100 and the sample is 
transferred from the collector 10 to the cassette 100. Cassette 100 preferably 
includes a lateral flow test device that has the ability to detect target analytes m the 
fluid sample. The results from tiie lateral flow test may be identified either by the 
naked eye or by using an instrument. In the preferred embodiment, results are 

1 0 detected by using an instrument 

[00034] Referring to FIG. 1, collector 10 generally includes a handle 12 
detachably coxmected to a collector end 10a. A sponge 90 is disposed on collector 
end 10a to absorb the fluid sample, and, as shown in FIG. 1, is filled with sample. 
Collector end 10a of collector 10 is adapted for being received in an opening 166 of 

1 5 an upwardly extending section 166a of cassette 100 for transfer of, preferably, a 

portion of the sample into cassette 100. Referring to FIG. 2, collector 10 is shown in 
an exploded view with handle 12 detached from collector end 1 Oa. A plunger 60 
includes a disc 78 and a plimger arm 61 which retains a sponge 90 for collection of 
sample. Plunger arm 61 is sUdably received in an opening formed m a plug 40. 

20 Collector 10a is adapted for expressing sample from sponge 90 by retraction of 
plunger arm 61 into plug 40. Disc 78 includes perforations 80 v^ch frmction as 
nozzles allowing sample expelled from sponge 90 to pass through disc 78 when 
plunger arm 61 is retracted mto plug 40. 

[00035] Handle 12 will now be described in detail. In use, handle 12 is held by 
25 hand, for example, and collector end 10a is disposed in a sample source. For 
example, collector end 10a may be disposed in an oral cavity to absorb saliva, or 
collector end 10a may be exposed to sample in a container, e.g., when collecting a 
sample of blood or urine. Handle 12 is preferably configured to facilitate collection 
of a sample from an oral cavity. Handle 12 includes a barrel portion 13 haviug a 
30 grip 14 extending fix)m one end and an open end 18 adapted to receive collector end 
10a. Between barrel portion 13 and grip 14 is an armular flange 16 to block fluid 
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which may accumulate on barrel 13 and flow towards grip 14 during sample 
collection, e.g., saliva collection from an oral cavity. Grip 14 may include ribs 14a 
or other structure so that handle 12 may be securely gripped when collector 10 is 
inserted and reinserted into the oral cavity, for example. 

5 [00036] Handle 12 may be removably attached with collector end 10a using a 
luer-type lock. Inside open end 18 of handle 12 is one example of a luer-type lock 
structure for engaging corresponding structure on collector end 10a. A first half of 
wall section 22 of open end 18 is shown in FIG. 2A. The other half of this wall 
section (not shown in FIG. 2A) is a mirror image of wall section 22. Wall section 

10 22 includes a first raised portion 22a, second raised portion 22b and fliird raised 

portion 22c, together defining a substantially L-shaped groove including a vertically 
extending first groove portion 26 and a laterally extending second groove portion 28. 
Groove portions 26 and 28 are sized to receive and releasably lock with a protrusion 
56 formed at a handle end 54 of collector end 10a. 

1 5 [00037] More specifically, handle end 54 of collector end 1 Oa is formed on an 
outer wall surface of plug 40. As shown, protrusion 56 is generally U-shaped and 
may have an increased taper from liie open end of the U-shape toward the closed 
end. A second protrusion (not shown) is formed on an opposing side of handle end 
54 for mating with a corresponding L-shaped groove formed on the wall section 

20 opposing wall section 22. The L-shaped groove formed in wall section 22 may also 
include a detent for added locking force between collector end 10a and handle end 
1 8. Handle end 54 of collector end 1 Oa is mated with open end 1 8 by positionii^ 
handle end 54 such that protrusion 56 is aligned with first groove 26. Handle end 54 
is then pushed into opening 20 of open end 18 so that protrusion 56 is pushed into 

25 groove 26 until protrusion 56 contacts thkd raised portion 22c. Handle 12 and/or 
collector end 10a are then rotated causing protrusion 56 to be pushed into second 
groove 28. Handle 12 is then rotated until protrusion 56 forms a tight fit within 
groove 28, which is preferably tiered. Collector end 10a is now sufiBcientiy 
letained on open end 18 so that collector end 10a may be delivered to a sample 

30 source and then to a sample container and/or test device for sample expression 
without inadvertently detaching from handle 12. 
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[00038] Other structural arrangements may be used and other types of locking 
mechanisms may be used in accordance with the invention so that collector end 10a 
is reliably secured to handle 12 for use, yet is removable for testing purposes. In 
other embodiments, plug 40 may have grooves for receiving protrusions formed on 

5 open end 1 8 and/or open end 1 8 may be received in an opening formed in handle 
end 54. In still another embodunents, one or both of open end 18 and handle end 54 
may mclude a flexible tab or button lock, disengaged by either finger pressure 
applied locally or by engaging collector 10 with a contact sur&ce fomied on a 
sample container and/or test device, the contact surface being adapted for 

10 disengaging the lock or tab. Plug 40 may also be secured to handle 12 by providing 
complimentary threads in plug 40 and handle 12 so that plug 40 may be secxired to 
handle 12 by rotating handle 12 about plug, thereby engaging the threads formed on 
the inner surface of handle 12 with corresponding threads formed on plug 40. 
[00039] In the preferred embodiment, plunger 60, plug 40 and sponge 90 of 

1 5 collector end 1 Oa are constructed to provide an indication of sample adequacy for 
collector 10, a mechanism for expressing fluid firom sponge 90 when deUvering the 
expressed sample to a sample container and/or test device, such as cassette 100, and 
a mechanism for delivery of a first portion of sample for assay while retaining a 
second portion of sample for subsequent assay. Handle 12 is adapted for delivery of 

20 plug 40, plunger 60 and sponge 90 to a sample source, e.g., an oral cavity, and is 
preferably releasably securable to plug 40, as discussed above, so that plug 40, 
plunger 60 and sponge 90 containing the collected sample may be delivered and kept 
with a sample container and/or test device. Handle 12 may then be removed. 
[00040] Referring to FIG. 3, collector end 10a is generally of a plunger-type 

25 construction including plug 40 adapted for slidably receiving plunger arm 61 of 
plunger 60 into a channel 41 of plug 40. As discussed above, plug 40 includes a 
handle end 54 for insertion into open end 18 of handle 12. An end wall 44 of plug 
40 defines an opening for slidably receiving plxmger 60 within channel 41 . In 
particular, plunger 60 includes a plunger arm 61 with a first diameter portion 61a 

30 adapted to slidably fit into the opening defined by end wall 44 of plug 40 when 

sample is expressed firom sponge 90, a second diameter portion 61b, having a larger 
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cross-section diameter than &st diameter portion 61a, and a recess 61c (having a 
slightly reduced cross-section diameter, less than the diameters associated with 
portions 61a and 61b) which is engaged with end wall 44 when sample is being 
collected on sponge 90. 

5 [00041] First and second flange portions 76 and 77 are formed on a portion of 
plunger aim 61 which is intended to permanently reside within channel 41 of plug 
40. Flange portions 76 and 77 are preferably formed to minimize the risk of plunger 
60 being dislodged from plug 40 during sample collection. Flange 77 is formed in 
addition to flange 76 as an added safety precaution to prevent removal of plunger 60 

10 from plug 40 (e.g., as m the case where collector 10 is used to collect saliva fix)m an 
oral cavity) and may be thought of as a redundant stop in the event that flange 76 
breaks through end wall 44 during sample collection. Flange portion 77 additionally 
helps to guide plunger 60 as plunger 61 slides within channel 41 by abutment of 
flange 77 with the inner walls of channel 41 as plunger arm 61 slides within chaimel 

15 41. A proper sliding of plunger arm 61 within channel 41 is further encouraged by • 
sizing first diameter portion 61a such that a loose fiiction fit is promoted between 
portion 61a and end wall 44 as plunger arm 61 slides within channel 41 . 
[00042] The amount of the movement of plunger 60 along the longitudinal axis of 
collector end 10a is controlled by flange 76 and expanded diameter portion 61b. 

20 When flange wall 76a is engaged with iimer surface 44a and recess 61c is disposed 
within the opening formed by wall end 44, wall 78a of disc 78 is at a length Li from 
end wall 44, as illustrated in FIG. 3, vAdch corresponds to the position of plunger 60 
relative to plug 40 dxiring sample collection. When wall 74 of second diameter 
portion 61b is engaged with end part 44, disc wall 78a is positioned at a distance Lz 

25 fix>m end wall 44, as shown in FIG. 5. 

[00043] Disc 78 is disposed on the end of the second diameter portion 61b and is 
spaced from the second diameter portion 61b by circumferentially spaced extensions 
79 which, together with holes 80 formed in disc 78, define fluid passageways for 
collector end 10a for sample expressed from sponge 90. A bump 81, formed at the 

30 center of disc 78, engages with a contact surface (e.g., the bottom surface of a 
sample container) when sample is expressed from sponge 90, as discussed below. 

l-WA/1862402.1 10 
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Bump 81 is preferably formed so that when disc 78 mates with the contact surface, 
disc 78 is spaced above the contact surface so that expressed sample may exit from 
holes 80. Referring to FIGS. 3A and 3B, which shows an end view of collector end 
10a and cross-sectional view taken along Unes 3B-3B in FIG. 3A, four angularly- 

5 spaced holes 80 are formed in disc 78. The fluid passageways for expressed sample 
formed by openings 80 and spaced extensions 79 allow a portion of expressed 
sample to exit directly from the center of disc 78 to the portion of the sample 
container and/or test device opposing disc 78. It is desirable to provide fluid 
passageways for allowing fluid to exit directly from disc 78 when, for example^ 

10 collector 10a is used to delivery a sample to a lateral flow test device since sample 
may be delivered directly to an assay strip by engaging bump 81 directly to an 
absorbent pad, as in the preferred embodiment (discussed below). Sample may also 
pass over an outside edge of disc 78. 

[00044] In the preferred embodiment, a sponge 90 is slidingly retained on the 

15 portion of cylindrically shaped arm 61 of plunger 60 that extends between disc 78 
and end wall 44. Sponge 90, prior to absorbing fluid sample, is of a generally 
cylindrical, thin disc shape and is snugly fit to first diameter portion 61a, as shown 
in FIG. 3. Sponge 90 is an expandable type sponge so that as it absorbs liquid, 
sponge 90 expands to an enlarged size, both radially and longitudinally. Sponge 90 

20 may be made fix>m any suitable fluid absorbing material. Sponge 90 may be treated 
with agents to promote the extraction of fluid from a sample source as in, for 
example, where collector 10 is used to collect a saliva sample fix)m an oral cavity. 
In this case, sponge 90 may be treated with an agent that promotes saliva production 
within the oral cavity. In the preferred embodiment, sponge 90 expands 

25 longitudinally as it absorbs sample. When sponge 90 has collected a sufficient 

volume of sample for assay, sponge 90 wUl have grown from a dry size, as shown in 
FIG. 3, to an expanded size such that its length L3 extends approximately between 
end wall 44 and disc 78, as shown in FIG. 4. As can be seen, sponge 90 also 
exhibits a growth in the radial direction such that sponge 90 will slightly extend over 

30 the edges of disc 78. When sponge 90 has accumulated a sufficient volume of 
sample for assay, sponge 90 may extend over second diameter portion 61b. 

11 
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[00045] As mentioned above, collector 10 is preferably constructed to inform a 
user of sample adequacy when a sufficient sample volume is collected for assay. 
Preferably, sample adequacy is determined by comparing the size of sponge 90 
when sample is contained therein to a predetermined size defined by plunger 60 and 
5 plug 40. Referring to FIG. 3, as shown the distance between disc 78 and end wall 44 
has a length of Li. Sponge 90 expands from its dry fliin disc-shaped configured to 
this expanded configuration as it absorbs sample. FIG. 4 shows sponge 90 fully 
expanded to a length L3. As shown, L3 is ^proximately equal to Li. When the 
sponge size L3 defines a length approximately equal to Li, an adequate sample is 

10 collected. The user can see that sponge 90 approximately fills the distance between 
disc 78 and end wall 44. In another embodiment, sample adequacy may be 
determined by visual inspection of one or more indicia (e.g., first and second colors) 
formed on the outer surface of plunger arm 61 . In such an embodiment, sample 
adequacy may be determined when one or both of the indicia are hidden firom view 

15 when an adequate sample is contained in sponge 90. In another embodiment, a 

longitudinally extending member, not necessarily formed by, or constituting part of 
plunger 60, but which is disposed (or disposable) within proximity of sponge 90 and 
extends (or is extendable) along a dhection generally parallel to a longitudinal axis 
(e.g., the longitudinal axis of plunger 60 in FIG. 3) may be used to determine 

20 whether a sufBcient volume of sample is collected for assay. One example of a 

longitudinally extending member is a transparent sleeve having formed thereon first 
and second spaced indicia which indicate a sponge size corresponding to a sample 
volume sufficient for assay. Sample adequacy may then be detennined by disposing 
sleeve over sponge and comparing sponge 90 size to the reference size defined by 

25 the space between the first and second indicia. If sponge 90 fully occupies the space 
between the first and second indicia, then an adequate volume of sample is collected 
for assay. Thus, the invention contemplates that any suitably sized member 
associated with collector 10 may be used to determine whether the size of sponge 90 
is such that an adequate volume of sample has been collected for assay by 

30 comparing a reference size to the size of sponge 90. It is preferred, although not 
necessary, to use the distance between disc 78 and end part 44 as the reference size. 
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Further, it is preferred, although not necessary, to compare a reference length to the 
longitudinal expansion of sponge 90. 

[00046] As discussed above, collector 10 is preferably provided with a retractable 
plunger 60 for expression of sample from collector 10 into a sample collector and/or 

5 test device, such as cassette 100. When an adequate sample has been collected for 
assay in the preferred embodiment, sample may be expressed from sponge 90 by 
engaging bump 81 of disc 78 with an engagement surfece provided on the sample 
container and/or test device and firmly pressing down gainst this engagement 
surface. When sufficient pressure is applied to the sample container and/or test 

1 0 device engagement surface (which may correspond to the bottom surface of a 
sample container containing a sample treatment solution), first portion 61a of 
plunger 61 is pushed into channel 41 until disc 78 is disposed at distance Li from 
end wall 44 as shown in FIG. 5. During this displacement of plunger 60, sample is 
expressed from sponge by the compressive forces exerted on sponge 90 by disc 78 

15 and end wall 44. The frictional fit formed between first diameter portion 61a and 
end wall 44 will discourage sample from entering into channel 41 as sponge 90 is 
squeezed between end wall 44 and disc wall 78a. Althoughamajority of the 
e>q)ressed sample will flow over the outer edges of disc 78 when sponge 90 is 
compressed, the fluid passageways formed by extensions 79 and holes 80 formed hi 

20 disc 78 will also allow a portion of sample to exit directly from disc 78 to the surface 
portion directly adjacent to bump 81. 

[00047] In flie preferred embodiment of tiie collector 10 bemg used with cassette 
100 to delivery and assay sample (as discussed in greater detail below), when 
sample is expressed from collector 12 to cassette 100, plunger arm 61 is pushed into 

25 channel 41 by engagement of bump 81 with a sample receiving pad portion of an 
assay strip disposed in cassette 100. As discussed above, by providing fluid 
passageways formed by extensions 79 and holes 80 and by using a bump 81 to 
engage the sample receiving pad (which creates a space between disc 78 and the 
sample receiving pad for fluid flow), a portion of sample is advantageously 

30 delivered directly to the sample receiving pad of the assay strip. Other known 
approaches for expression of sample from collector 10 may be used without 
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departing from the scope of the invention. For example, in one embodiment 
collector 10 may not use a retractable plunger for expression of sample from a 
sponge. In this embodiment, the sample contained in collector 10 could be 
e3q)ressed by engaging collector 10 with device that creates a pressure differential 
5 (e.g., a pump) for delivering sample from collector 10 to a secondary container 
and/or test device. Further, in the embodiments vAdch use a sponge to collect 
sample, e.g., the prefened embodiment, collector 10 may be inserted into a conical 
or other suitably-shaped contact surface such that the sample is expressed by 
pressing the sponge into the contact sur&ce. 

10 [00048] As mentioned earlier, collector 1 0 provides a mechanism for expression 
of a first portion of sample for assay ^Me retaining a second portion of sample in 
sponge 90 for a second assay, such as for confirmatory testing of results from the 
first assay of sample. Such a sample retaining feature is preferably implemented by 
forming second diameter portion 61b of pl\mger arm 61 defining a wall 74 which 

IS engages with end part 44 when sample is expressed from sponge 90 as described 
above. Thus, raised portion 61b will prevent sponge 90 fix)m being fiilly 
compressed between disc 78 and end wall 44 when collector is pressed into a contact 
surface, e.g., a bottom wall of a sample container. After e3q)ression of a first portion 
of sample, FIG. 5, the retained sample may then be retrieved for lat^ confirmatory 

20 testing by collecting collector end 10a from the sample container and/or test device. 
The amount of retained sample may be mcreased or decreased by increasing or 
decreasing the length of second portion 61b so as to increase or decrease, 
respectively, the corresponding distance L2 between end part 44 and disc wall 78a 
after expression of the first portion of sample. 

25 [00049] A detailed description of cassette 100 follows. Referring to FIG. 1, a 
preferred embodiment of cassette 100 includes a housing 102 formed by mating an 
upper housing 1 10 (FIG. 7) and a lower housing 130 (FIG. 6). Housmg 102 
provides a generally circular entrance opening 166 for receipt of a sample collector, 
preferably collector 10. Entrance opening 166 provides access to a well area formed 

30 by a well portion 108 (as illustrated in FIGS. 9-1 1) of housing 102 for retainmg the 
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collected sample expressed from the sample collector. Well portion 108 is contained 
within a box-like well portion housing 1 08a, as shown in FIG. 1 . 
[00050] A lateral assay strip 194 (viewable through windows 184 and 186 formed 
in housing 102) is disposed in cassette 100 for detecting target analytes in an 
5 expressed sample. In the preferred embodiment, assay strip 194 is a sandwich-type 
or competitive-type assay strip including four primary components supported on a 
polystyrene support strip: a sample receiving pad and a conjugate release pad, a 
porous nitrocellulose solid support for binding llie various ligand-ieceptor pairs 
associated with the targeted analytes, and an absorbent pad that provides a reservoir 

10 for fluid that migrates through the nitrocellulose solid support through capillary 

action. Other types of assay strips may be used. The various aspects of cassette 100 
or other embodiments of a test device that are within the scope of the invention do 
not depend on the specific type of lateral assay test performed using, or assay strip 
used with cassette 100. The following discussion will therefore describe assay strip 

15 1 94 only in terms of its sample receiving portion (a porous pad which is placed in 
direct fluid commtmication with the expressed sample), test portion (the porous solid 
support containing ligand-receptor pairs), and the absorbent pad (the pad that 
provides a fluid reservoir). An example of methods, compositions and apparatus for 
detecting analytes, in particular sensitive detection of multiple analytes, that can be 

20 used in accordance wifli the invention is disclosed in U.S. Patent Nos. 5,698,397; 
5,736,410; and 5,891,656 to ZarUng et al., the disclosures of which are incorporated 
herein by reference in then: entirety. 

[00051] Referring again to FIGS. 1 and 7, the test portion and absorbent pad of 
assay strip 194 are contained an assay portion 182 of housuag 102 which extends 

25 from well portion housmg 1 08a. Test portion of assay strip 194 is viewable through 
a laterally extending window 1 84 formed on upper housing 1 10 for visual inspection 
of test results (either by the naked eye or using an instrument). A second circular 
window 186 is also formed on assay part 182 and is disposed above the absorbent 
pad of assay strip 194 so that a user can confirm that a successful test was run, 

30 Preferably, a strip line of water soluble dye is disposed between the junction of the 
absorbent pad and test portion of assay strip 194. As the sample migrates through 
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the test portion and is collected in the absorbent pad, the dye will dissolve into the 
sample, thereby providing a visual indication of when the test is complete. A 
completed test may then be indicated by a coloration formed in the absorbent pad 
that is viewable through window 186 by the naked eye. Other types of indicia 

5 known in the art may also be used, depending on needs. 

[00052] Well portion 108, shown in FIGS. 9-1 1, is contained within well portion 
housing 108a and preferably defines a well area describing a semi-enclosed region 
for mixing a sample treatment solution with the expressed sample and also 
minimizes the amount of sample entering into assay portion 182, other than by 

10 capillary action. Sample receiving portion of assay strip 194 is contained within 
well portion 108 and partially extends into assay part 182, as described below. 
[00053] In the preferred embodiment, cassette 100 is provided with a recessed 
area 106 formed on upper housing 1 10 (see FIG. 1) for receiving a label strip. The 
label strip may be used to identify the sample source, e.g., patient information, and 

15 date of test. A second recessed portion is also formed on the outer surface of lower 
housing 130 (i.e., the bottom face of housing 102) of the preferred embodiment for 
receiving a label strip containing test related information, preferably a bar code strip. 
This second recessed portion may be used to identify, e.g., the lot number of the 
cassette, calibration information relating to test results and the test type. 

20 [00054] An iq>wardly extending section 1 66a, formed on the top sur&ce of well 
portion housing 108a, provides an opening 1 66 for receiving the sample collector 
and/or delivery device, such as collector 10. The well portion 108 of housing 102 is 
accessible through upwardly extending section 166a. FIG. 8 shows a cross-section 
of upwardly extending portion 166a. Opening 166 is generally rounded so that a 

25 sample collector may be easily guided into upwardly extending section 166a. A 
channel is formed within upwardly extending section 166a below opening 166. 
Referring to FIG. 8, in the preferred embodiment, chaimel walls 172 include grooves 
174, ledges 176 and a ridge 177 formed m channel walls 172 for receiving and 
engaging corresponding vertical ridges 52 and a circumferential ridge 50 formed on 

30 plug 40 of collector 10, as will be explained in greater detail below. Thus, the 
preferred embodiment of cassette 100 includes engagement sur&ces for engaging 
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collector end 10a. Channel walls 172 of cassette 100 may alternatively have other 
types of engagement surfaces for engagement with a sample collector, e.g., threaded 
grooves for engagement with corresponding threads disposed on a sample collector, 
or none at all. In any case, a sample may be delivered to the well portion of cassette 
5 ICQ by, for example, e)qpressing a sample into opening 166 using a syringe or other 
suitable sample collecting and/or delivery devices such as a pipette. 
[00055] Referring to FIGS. 6 and 7, housmg 102 of cassette 100 is assembled by 
mating an upper housing 1 10 with a lower housing 130. Housings 1 10, 130 are 
preferably made firom plastic and formed by mjection molding. Referring to FIGS. 

10 1, 7 and 8, upper housing 110 includes upwardly extending section 166a, walls 172 
(which may include walls 120a, 120b as shown in FIG. 7) describing the generally 
cylindrical shaped channel extending from opening 166 into well portion 108, an 
upper well portion 121 defining the upper portion of the well portion 108, and an 
upper assay portion 182a of assay part 182 including viewing window 184 and 

15 circular window 186. Referring to FIG. 6, lower housing 130 includes a lower well 
portion 133 fomdng the lower portion of the well portion 1 08 including a fluid port 
142 defined by opposed walls 144a, 144b and a ramp 146. Fluid port 142 defines a 
lower part of an exit passage for the sample receiving portion of assay strip 1 94 from 
the well portion 108 to assay portion 182. Low^ assay part 182b of lower housing 

20 130 generally referring to the portion of housing 130 exterior of the well portion 
133, walls 144a and 144b and ramp 146 defining the lower well part 182b) includes 
a platform 183a for supporting the assay strip and a canyon 183b defined by the 
space between platform 1 83a and a ramp ledge 146a. 
[00056] Housing 110 includes flexible tabs 1 12a, 1 12b which engage with 

25 correspondmg slots 1 58a, 1 85b on lower housing portion 130 which lock housing 
130 and 1 10 together during assembly. Tabs 1 12a, 1 12b may be pushed through 
slots 158a, 158b to separate housing 130 fi:om housing 110, such as when aportion 
of sample is to be retrieved firom well area for confirmatory testing when collector 
10 is used with cassette 100, as described below. 

30 [00057] As mentioned above, housing 1 02 preferably forms well portion 1 08 
defining a well area. Well area refers to the space enclosed by well portion 108 for 
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receiving sample expressed from a sample collector. Well portion 108 is preferably 
formed in cassette 100 to minimize excessive sample and/or sample and treatment 
solution (depending on the assay to be perfomied) from entering into assay portion 
182. Well portion 108 is formed by upper well portion 121 and lower well portion 
5 133 when upper housing 1 10 and lower housing 130 are mated together. 

Specifically, a right upper well portion 124, describing a rectangular type enclosure, 
is received within a left lower well portion 1 34 part having a complimentary 
rectangular type enclosure, a left upper well portion 122, describing a U-shaped 
enclosure is received within a right lower well portion 136 having a complimentary 

1 0 U-shaped enclosure, and channel extensions 120a, 120b formed on upper housing 
110 are received between complimentary curved walls 138a and 138b formed on 
lower housing 130. When housings 130, 1 1 0 are mated together, channel extensions 
120a, 120b are disposed slightly above a lower well wall 132, as shown in FIG. 9. 
[00058] Referring to FIGS . 6 and 9, well portion 1 08 is preferably shaped to 

1 5 receive a cylindrical ampoule containing a treatment solution for mixing with the 
expressed sample. Referring to FIG. 6, a right ampoule ledge 193a and opposed left 
ampoule ledge (not shown) are formed on lower well wall 132 to support ampoule 
192 above lower well wall 132 and provide a space between ampoule 192 and lower 
well wall 132 for receiving the sample receiving portion of assay strip 194 directly 

20 beneath ampoule 192, as shown ui FIG. 9. In a preferred use of cassette 100, 

ampoule 192 is cmshed by disc 78 and bunip 81 of collector end 10a as sample is 
expressed from sponge 90, thereby releasing the treatment solution and mixing the 
treatment solution with the expressed sample in the vicinity of the sample receiving 
portion of assay strip 194. The enclosure defined by well portion 108 retains 

25 fragments of ampoule 192'that remain after expression of the sample within well 
area and minimizes expxilsion of treatment solution and/or sample into assay part 
182, other than through capillary action through the test portion of assay strip 194. 
[00059] Referrij^ to FIGS. 6 and 9, a narrowed exit passage 147 provides a 
passageway for assay strip 194 from well portion 108 into assay portion 1 82. Exit 

30 aperture 147 is sized slightly larger than assay strip 1 94 and is raised above lower 
well wall 132 so as to minimize flooding of sample mto assay 1 82. Referring to 
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FIGS. 6, 7 and 9, exit passage 147 is defined by wails 144a, 144b, ramp 146 and 
inner surface 1 1 1 of upper housing assay part 182a, Canyon 183b, referring to the 
space between ramp ledge 146a and a left end of platform 183a in FIG. 6, is 
preferably formed to prevent sample and/or mixed sample and treatment solution 
5 from flowing along the bottom of the test strip and platform 1 83a by capillary action 
to the end of the test strip and wetting the end or sides of the nitrocellulose solid 
support before sample migrates through the strip as intended (e.g., if cassette 100 
were accidentally tipped forwardly during assay), thereby potentially corrupting 
results displayed on assay strip 194. 

1 0 [00060] As mentioned above, in the preferred embodiment of a diagnostic device, 
collector 10 is used to collect sample and cassette 100 receives the expressed sample 
and provides assay of the expressed sample. This preferred diagnostic device will 
now be described in detail with reference to the previously described features of 
collector 10 and cassette 100. Collector 10 and cassette 100 are understood as 

15 exemplary only of the various features of invention set forth in the appended claims 
and that the examples of invention provided by the prior description of collector 10 
and cassette 100 are to be considered separate and distinct from the aspects of 
invention exemplified by the preferred diagnostic device now discussed in detail. 
Accordingly, both collector 10 or cassette 100 exemplify aspects of invention 

20 relating to a diagnostic device, in addition to a sample collector and a test device of 
the invention. 

[00061] Referring to FIG. 8, channel walls 172 of inwardly extending section 
166a, which define an entrance passage to the well area 10a, include a locking 
feature that allows plug 40, plimger 60 and sponge 90 to be lockingly retained within 

25 the channel. In the preferred embodiment, chaimel walls 172 include a set of three 
ledges 176, spaced approximately 120° apart and disposed near opening 166, six, 
equally spaced, vertically extending grooves 174 placed 60° apart, extending 
downwardly from opening 166, and a two lower ridges 177, spaced 180° apart and 
located below ledges 176. Ledges 176, grooves 174 and ridges 177 are preferably 

30 formed integrally with chaimel walls 172. Plug 40 includes six corresponding 
vertical ridges 52 for engagement with grooves 174 and a circimtiferential ridge SO 
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extending about the circumference of plug 40 for engagement with ledges 176 and 
ridge 177. 

[00062] Collector end 10a is locked into channel by first aligning grooves 1 76 
with ridges 52 and then pressing collector end 10a into opening 166 so as to displace 
5 circumferential ridge 50 below ledges 1 76. Once ridge 50 is clear of ledges 1 76, the 
lower surfaces of ledges 176 will inhibit removal of collector end 10a fix>m opening 
166. The channel is sized to form a ftiction fit between plug 40 and channel walls 
172 to further assist with retaining collector end 10a within the channel of housing 
102. 

10 [00063] Circumferential ridge 50 is now disposed between ledges 176 and ridges 
177. Plug 40 of collector end 10a is preferably sized so that when disposed between 
ledges 176 and ridges 177, plug handle end 54 is disposed below opening 166 so 
that collector end 10a is fully contained within upper extending section 166a when 
locked to cassette 100. Preferably, a second downward force applied to collector 

15 end 10a will displace circumferential ridge 50 past ridge 177, thereby providing a 
second lock. This second ^plied force to collector end 10a both locks collector end 
10a below ridge 177 and expresses sample into the well area of housing 102. 
[00064] Although bofli a ledge 176 and ridge 177 are formed on channel walls 
172, only one ridge may be used. The use of both a first and second locking 

20 position in channel may be desirable for locking collector 10 to cassette 100 without 
expression of the sample into well area (when collector end 10a is disposed bebveen 
ledge 176 and ridge 177), and then later engaging the second lock (when collector 
end 10a is disposed below ridge 177) when e^qpressing the sample into well area for 
assay. 

25 [00065] The cooperating vertical grooves 1 74 and ridges 52 are preferably 
formed on channel walls 172 and plug 40, respectively, to facilitate removal of 
handle 12 firom collector end 10a after collector end 10a has been locked into the 
chaimel of housing 102. As discussed earlier, handle 12 is attached to plug 40 by 
first pressing open end 18 of handle 12 into handle end 54 of plug 40 and then 

30 rotating handle 1 2 relative to plug 40 to engage a locking fit. When removing 
handle 12 from plug 40, this process is reversed, i.e., handle 12 is lifted firom plug 
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40 and then twisted about plug 40 to disengage the handle-plug lock. When handle 
12 is twisted, ridges 52 bear against grooves 174 to prevent rotation of plug 40 as 
handle 12 is rotated, thereby allowing handle 12 to be easily removed from plug 40, 
[00066] Although not necessary, it is preferred to form opening 166, upwardly 

5 extending section 166a and plug 40 such that a sni^ fit is achieved between 
upwardly extending section 166a and plug 40 since this fit deters sample from 
escaping fix)m opening 166 after expression. Thus, by providing a relatively snug fit 
between plug 40 and upwardly extending section 166a in addition to the locking 
feature previously discussed, the preferred embodiment provides a design A^diereby a 

1 0 collector containing sample can be delivered to the test device and then locked and 
sealed in the test device. Such a diagnostic tool is highly desuable in the instances 
where the tool is used, for example, to collect and test for illicit drug use or 
infectious diseases where there are obvious needs to use a test system that is both 
tamper resistant and reduces the instances where an administer of the test comes into 

1 5 contact with the sample. If it is desimble to improve the quality of the seal, plug 40 
and/or upwardly extending section 166a may frirther include a fluid sealing member, 
e.g., a rubber-like member coupled to plug 40 and/or upwardly extending section, 
such as a gasket. 

[00067] In tibie preferred embodiment, a ring 17, formed on handle 12 of collector 
20 10, is used to visually indicate that collector 10 has been frilly inserted into cassette 
1 0, that the ampoule has been broken, and that a sample sufficient for assay has been 
expressed mto well portion 108. A raised cfrcumferential ridge formed on handle 12 
is preferably used as ring 17, although other types of indicia may be used. FIGS. 9- 
1 1 show three sequential positions of collector 10 relative to cassette 100 as 
25 collector 1 0 is inserted into cassette 100 and sample is expressed into well portion 
108. FIG. 1 1 illustrates the position of collector 10 within cassette 100 after a 
sample has been expressed into well portion 108. When ring 17 is aligned with 
opening 166, as shown in FIG. 1 1, collector 10 is frilly inserted into cassette 100, 
thus mdicatmg that the sample collector has been properly inserted, the ampoule 
30 broken and the sample has been expressed for assay. 
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[00068] A preferred use for collector 10 and cassette 100 as a diagnostic device 
will now be discussed, with reference to FIGS. 3-5 and FIGS. 9-1 1, in the context of 
a preferred use for the diagnostic device, the collection and assay of saliva from an 
oral cavity. The diagnostic tool may alternatively be used to collect samples of 
5 urine, blood or other fluids. Such other uses can be easily practiced based on the 
following description. 

[00069] Collector 10 is used to collect sample. The collection process begins by 
inserting collector end 10a into the oral cavity. Once positioned within the oral 
cavity, sponge 90 begins to absorb fluid. As fluid is absorbed, sponge 90 will grow 

10 in length. The collector 10 may be periodically removed from the oral cavity to 
determine whether a sufficient volume of sample has been collected by comparing 
the length of sponge 90 to length L3. as discussed above. Once sponge 90 has 
expanded so as to have a length which is approximately equal to length L3, a 
suflBcient volume of sample has been collected from the oral cavity and the sample 

15 may now be expressed into cassette 100 for assay. 

[00070] Referring to FIGS. 8-11, collector end 1 Oa is aligned with and inserted 
mto opening 1 66 and then pressed into the well area of cassette 100. Expression of 
the sample and locking of collector end 10a into well portion 108 of cassette 100 is 
accomplished by forcmg collector end 10a into the well portion 108, thereby 

20 displacing ridge 50 of plug 40 past ridge 177 formed m channel walls 172. As ridge 
50 moves past ridge 177, bump 81 of disc 78 first engages and crushes ampoule 192, 
thereby discharging a treatment solution. Disc 78 then continues traveling 
downward until bump 81 reaches the sample receiving portion of assay strip 194, 
which is supported by lower well wall 132. As bump 81 is engaged with sample 

25 receiving portion of assay strip 194, plunger 60 slides withia channel 41, thereby 
expressing sample from sponge 90 into well portion 108. As discussed earlier, the 
fluid passages formed by extensions 79 and holes 80 allow a portion of sample to 
flow directly into sample receiving portion of assay strip 194 as sample is expressed 
from sponge 90, although a significant portion of sample will also escape from 

30 sponge 90 by traveling over the sides of disc 78. After collector end 10a has been 
fiilly pressed into the sample receivmg portion of assay strip 1 94, wall 74 of second 

22 



wo 03/028889 



PCT/US02/30101 



portion 61b of plunger 60 abuts end part 44 of plug 40 (thereby configuring plug 40, 
plunger 60 and sponge 90 as shown in FIG. 5) and a portion of sample is retamed in 
sponge 90 for confirmatory analysis, if desired. Handle 12 may now be removed 
firom collector end 10a by lifting and twisting handle 12 counter clockwise relative 

5 to plug 40 to disengage the handle-plug lock. As sample receiving portion of assay 
strip 194 becomes wetted with sample and treatment solution, capillary action will 
begin to draw the sample and solution across the test portion of assay strip 194. 
Cassette 100 shoiild be held relatively level as sample migrates through the assay 
strip 194, rather than tipped abruptly forward, to prevent mixed sample and 

10 treatment solution firom flooding assay portion 182. After allowing a sufficient 
amount of time for sample flow, the absorbent pad of assay strip 194, viewable 
through window 186, may be viewed to determine whether the test is completed. 
Results may now be viewed through window 1 84, either by the naked eye or by a 
using instrument, such as a reader, 

1 5 [000711 If desirable, the retained portion of the sample collected on sponge 90 
may be removed by separating housing 130 and housing 110 and removing plug 40, 
plunger 60 and sponge 90 from upper housing 130. The adaptability of cassette 100 
for use with other types of sample delivery devices will be apparent based on the 
detailed description and accompanying claims which follow. Collector 10 is also 

20 readily adaptable with collection and/or test devices other than cassette 100, as will 
also be apparent 

[00072] It will be apparent to those skilled in the art that, v^le the present 
invention has been disclosed with reference to certain embodiments, numerous 
modifications, alterations and changes to the described embodiments are possible 
25 without departing fi-om the spirit or scope of the present invention, as defined m the 
appended claims. Accordingly, it is intended that the present invention not be 
hmited to the described embodiments, but that it has the full scope defined by the 
language of the following claims, and equivalents thereof. 
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WHAT WE CLAIM IS: 

1 . A sample collection device for assay comprising: 

a holding portion having a &st end and a second end; 
5 a retaining portion coupled to the holding portion second end and selectively 

configurahle between at least an extended size and a contracted size; and 

an e?q[)andable collector member disposed on the retaining portion and 
having a first collection size when the collector member has a first amomit of the 
sample and a second collection size when the collector member has a second amount 
10 of the sample, the first collection size being less than the second collection size; 

wherein a sufi&cient sample is collected for assay when the collector member 
second collection size is substantially equal to the retaining portion extended size. 

2. The sample collection device for assay of claim 1 , wherein the retaining 

1 5 portion includes a blocking portion defining a sample retaining size of the retaining 
portion and preventing movement of the retaining portion to a size that is less than 
the sample retaining size, the sample retaining size being formed when the blocking 
portion engages with the holding portion second end. 

20 3. The sample collection device for assay of claim 1, wherein die retaining 
portion includes a discharge member spaced fix)m the holding portion second end, 
the collector member being disposed between the discharge member and the holding 
portion second end, wherein when die retaining portion is moved firom die extended 
size to the sample retaining size, a portion of the sample in the retaining portion 

25 suitable for assay is discharged firom the collector member. 

4. The sample collection device for assay of claim 3, wherein the collector 
member is made firom a fluid absorbing material and the sample is discharged firom 
the collector member by squeezmg the collector member between the discharge 
30 member and the holding portion second end. 
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5. The sample collection device for assay of claim 2, wherein the collector 
member contains a third amount of sample when the collector member size is 
substantially equal to the sample retaining size, and 

wherein the second amount of sample is usable for a primary assay and the 
5 third amount of sample is usable for a secondary assay. 

6. The sample collection device for assay of clahn 2, wherein the retaining 
portion includes an elongate member, the blocking portion includes a raised portion 
formed on the elongate member, and the holding portion second end includes a wall 

10 sized to engage with the raised portion when the retaining portion is moved from 
one of the extended size and the contracted size to the sample retaining size. 

7. The sample collection device for assay of claim 1 , wherein the holding 
portion includes a housing defining an opening for slidably receiving the retaining 

1 5 portion so as to permit the retaining portion to be selectively movable between at 
least one of the extended size and the contracted size. 

8. The sample collection device for assay of claim 1 , wherein the retaining 
portion includes a discharge member spaced from the holding portion second end, 

20 the collector member being disposed between the discharge member and the holding 
portion second end, wherein when the retaining portion is moved from the extended 
size to contracted size, a sample portion sufBcient for assay is discharged from 
the discharge member. 

25 9. The sample collection device for assay of claim 8, wherein the retaining 

portion is made from a fluid absorbing material and the sample portion is discharged 
from the discharge member by squeezing the collector member between the 
discharge member and the holding portion second end. 

30 1 0. The sample collection device for assay of claim 1 , wherein the retaining 
portion includes a wall spaced at a first length from the holding portion second end 
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when the retaining portion is in the expanded size and the wall is spaced at a second 
length from the holding portion second end when the retaining portion is in the 
contracted size. 

5 11. The sample collector device for assay of claim 10, wherein the retaining 
portion is an elongate member having a proximal end adjacent the holding portion 
second end and a perforated disc-like piece formed at a distal end, the perforated 
disc-like piece comprising the wall, and 

wherein the collector member is made from a fluid absorbing material that is 

10 movable along the elongate member when the collector member has the first 
collection size. 

12. The sample collector device for assay of claim 1, wherein the collector 
member has a first length when the collector member has the first collection size, the 
15 collector member has a second length when the collector member has the second 
collection size, and the retaining portion describes an extended length when the 
retaining portion has the extended size, 

vdierem a sufficient sample is collected for assay when the second length is. 
substantially equal to the extended length. 
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1 3 . The sample collector device for assay of claim 1 , wherein the collector 
member size is reduced from the second collection size to the first collection size 
when the retaining portion is configured fit)m the extended size to the contracted 
size. 



14. A test device in combination with the sample collector device for assay of 
claim 1, the test device being adapted to connect with the sample collection device 
and including a tester to assay for analytes in the sample, the test device including 
an opening sized to receive the holding portion; 
30 a discharge surface adapted to engage with the retaining portion, wherein the 

collector member second collection size is substantially equal to the retaining 
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portion extended size before engaging the retaining portion with the discharge 
surface, and the sample collector is in fluid communication with the tester and the 
retaining portion is configured in the contracted size when the retaining portion is 
engaged with the discharge surface. 

5 

15. The test device in combination with the sample collector device for assay of 
claim 14, wherein the holding portion second end includes an engagement surface 
and the test device includes a mating surGEice adapted to engage witibi the engagement 
surface, wherem the holding portion is fixed to the test device when the engagement 

1 0 sur&ce engages with the mating sur&ce. 

1 6. The test device in combination with the sample collector device for assay of 
claim 15, wherein the mating surface engages with the engagement surface by 
elastic deformation of at least one of the mating surface and the engagement surface. 

15 

17. The test device in combination with the sample collector device for assay of 
claim 15, wherein the holding portion is fixed to the test device by a fiiction fit 
between the engagement and mating surfiices. 

20 1 8. The test device in combination with the sample collector device for assay of 
claim 15, wherein the collector member second collection size is substantially equal 
to the retaining portion extended size when the mating surface engages wi& the 
engagement surface. 

25 1 9. The test device in combination with the sample collector device for assay of 
claim 1 5, wherein the holding portion includes a second engagement sxirface and the 
test device includes a second mating surfece adapted to engage with the second 
engagement sxirface, 

wherein when the second engagement surface is in contact with the second 

30 mating surface, the discharge sur£u:e engages with the retaining portion. 
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20. The test device in combination with the sample collector device for assay of 
claim 14, wherein the tester is a lateral flowstrip in fluid conmiunication with the 
collector member when the holding portion is fixed to the test device and the 
retaining portion is in the contracted size. 

5 

21. The test device in combination vsdtibi the sample collector device for assay of 
claim 14, vs^erein the test device further includes an ampoule containing fluid and 
the ampoule is violated when the collector member is equal to the first collection 
size. 

10 

22. The test device in combination vsdth the sample collector device for assay of 
claim 14, wherein the holding portion first end comprises a handle and the first end 
is removable firom the second end. 

1 5 23. The sample collection device for assay of claim 1, wherein the second 

amount of sample corresponds to an assay sample that is substantially contained in 
the collector member, the assay sample being transferable fi:om the collector 
member to a test device for assay of the assay sample. 

20 24. The sample collection device for assay of claim 1, wherein the second 
amount of sample includes a first assay sample and a second assay sample. 

25. The test device in combination with the sample collector device for assay of 
claim 14, wherein the collector member has the first collection size when the sample 

25 collector is in fluid communication with the tester. 

26. An apparatus for assay of analytes in a sample, the sample originating firom a 
sample source, comprising: 

a test cassette mcluding a test device; 
30 a collector including a housing, the collector being eiqposed to the sample 

source yjhen collecting the sample and ihe collector being adapted for expression of 
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the collected sample from the collector to the test cassette, the collector contaming 
the sample; 

a movable portion of the collector disposed in operative proximity to the 
sample and being coupled to the collector when the collector is exposed to the 
5 sample source and when the sample is expressed from the collector to the test 
cassette, the movable portion being movable between a first position and second 
position relative to the housing, wherein when the movable portion is in the second 
position, the sample collector contains a second portion of sample and when the 
movable portion is in the first position, the collector member contains a first portion 
10 of sample; and 

a portal of the test cassette adapted to receive the collector; and 
means for preventing removal of the collector from the test cassette. 

27- The apparatus according to claim 26, wherein the test device includes a 
15 lateral assay strip. 

28. The apparatus according to claim 26, wherein the means for preventing 
removal of the collector from the test cassette includes engaging the housing with 
the portal. 

20 

29. The apparatus according to claim 28, wherein the means for preventing 
removal of the collector from the test cassette further prevents removal of the 
housing and movable portion &om the test cassette. 

25 30. The apparatus according to claim 29; wherein the movable portion is a 
plunger. 

3 1 . The apparatus according to claim 26, wherein the means for preventing 
removal of the collector from the portal includes a ridge formed on one of the portal 
30 and the housing that engages the other of the housing and the portal. 
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32. The apparatus according to claim 26, further comprising a handle that is 
releasably seciirable to the housing, the handle being secured to the collector when 
the collector is exposed to the sample source and the collector is detached from the 
handle after expression of the sample from the collector to the test cassette. 

5 

33. The apparatus according to claim 26, the collector including a fluid 
absorbing portion disposed on the movable portion, the fluid absorbing portion 
containing a first and second volume of sample when the movable portion is in the 
second position and the fluid absorbing portion is devoid of the second volume of 

10 sample when the movable portion is in the first position, 

34. The apparatus according to claim 26, M^ierein the movable portion is a 
plunger. 

15 35. The apparatus according to claim 26, wherein at least one of the portal and 
collector includes a flxiid seal part for inhibiting escape of the sample from the test 
cassette after e>q)ression of the sample from the collector to the test cassette. 

36. An £qiparatus for assay of analytes in a sample, comprising: 
20 a collector including a fluid collecting part for collecting the sample fix>m a 

sample source; 

a handle connected to the collector for placing the collector and fluid 
collecting part into fluid communication with a sample source; 

a test cassette including a test device for assay of the sample, the sample 
25 being delivered to the test cassette by the handle and collector for e3q)ression of the 
sample to the test device; 

a well of the test cassette, the well defining an enclosure having an opening 
for access to a substantially enclosed containment portion of the well for containing 
the collector and fluid collecting part therein and engaging the collector so as to 
30 prevent removal of the collector from the well, the collector and fluid collecting part 
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being engaged with the containment portion when the sample is expressed to the test 
device. 

37. The apparatus of claim 36, wherein the sample source is an oral cavity. 

5 

38. The apparatus of claim 36, wherein flie fluid collecting part is a sponge. 

39. The apparatus of claim 36, wherein the test device includes a sample 
receiving pad at least partially disposed wilhin the well, an absorbent pad distal from 

10 the well and a fluid conduit extending between the sample receiving pad and 
absorbent pad, wherein the absorbent pad draws the sample from the sample 
receiving pad to the absorbent pad by capillary action when the sample is in fluid 
conmiunication with the sample receiving pad. 

15 40. The apparatus of claim 36, wherein the handle is connected to the collector 
by a connector adapted for removably coupling the handle to the collector. 

41 . The ^paratus of claim 40, wherein the well includes a first end located at the 
opening, a second end proximate to the test device, and the containment portion has 

20 a lengthwise extent that extends between the first and second ends and parallel to a 
first axis, 

wherein when the collector is engaged with tiie containment portion, the 
handle is releasable from the collector by at least rotating the handle about the first 
axis. 

25 

42. The apparatus of claim 41, further including a means for preventing rotation 
of the collector relative to the well when the handle is removed from the collector by 
the at least rotating the handle about tiie first axis, the means for preventing rotation 
including a groove formed on one of the containment portion and the collector, the 

30 groove extending parallel to the first axis. 
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43. The apparatus of claim 36, wherein the test device includes an ampoule 
positioned in the well, the ampoule containing a buffer solution, and the collector 
includes a perforated disc, 

wherein when the collector is engaged with the containment portion^ the 
5 perforated disc is engaged with the ampoule and the sample is in fluid 
communication with the buffer solution. 

44. The ^paratus of claim 36, wherein the collector is sized to be snugly 
received within the contamment portion such that when the sample is in fluid 

1 0 conmiunication with the test device, the sample is inhibited from escaping from the 
test cassette through the well opening. 

45. The apparatus of claim 36, wherein the well is integrally formed with the 
test cassette. 

15 

46. A sample collection device for assay comprising: 

a holding portion having a first end and a second end; 

a retaining portion coupled to the holding portion second end and selectively 
configurable between at least an extended size and a sample retaining size, the 
20 sample retaining size being smaller than the extended size; 

a blockmg portion disposed on the retaining portion, the blocking portion 
being spaced from the holding portion second end when the retaining portion is 
configured in the extended size and the blocking portion being engaged with the 
holding portion second end when the retaining portion is configured in the sample 
25 retaining size; and 

an expandable collector member disposed on the retaining portion and 
having a first collection size when the collector member has a first amoirnt of sample 
and a second collection size when the collector member has a second amount of 
sample; 

30 wherein the collector member has the second collection size when the 

blocking member is spaced from the holding portion second end and the collector 
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member has the first collection size when the blocking member is engaged with the 
holding portion second end, 

wherein the first amount of sample is sufficient for a first assay of sample 
and the second amount of sample is sufficient for a second assay of the sample. 

5 

47. The sample collection device for assay of claim 46, \siierein the blocking 
portion is formed on the retaining portion. 

48. The sample collection device for assay of claim 47, wherein the retaining 
10 portion includes a first part including the blocking portion and a second part that is 

smaller than the first part and wherein the second part is received within the holding 
portion when the retaining portion is configured fiom the extended size to the 
sample retaining size. 

15 49. The sample collection device for assay of claim 46, the retaining portion 
further comprising 

a first elongate portion having a first length and a first width dimension 
wherein the first length substantially corresponds to the sample retaining size, and 
a second elongate portion having a second width dimension, 
20 wherein the holding portion second end defines an opening sized for slidably 

receiving the retaining portion, the opening defining a width dimension that is 
smaller than the first width and greater than the second width. 

50. The sample collection device for assay of claim 49, wherein the retaining 
25 portion is a cylinder and the first width corresponds to a first diameter of the 

cylinder and the second width corresponds to a second diameter of the cylinder. 

5 1 . The sample collection device for assay of claim 46, wherein when the 
collector member has a first collection size and the retaining portion is configured 

30 &om the extended size to the sample retaining size, the collector member is 
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configured from the second collection size to the first collection size and a sample 
sufficient for the first assay is expressed from the collector member. 

52. The sample collector device for assay of claim 46, wherein the collector 

5 member is made fcom a fluid absorbmg material and the retaining portion expresses 
fluid sufficient for assay of sample from the collector member when the retaining 
portion is configured from the extended size to the sample retaining size. 

53 . A method for collection and delivery of a sample to a tester for assay of the 
1 0 sample, comprising: 

providing a collection device including a fltdd collector; 
providing a test device housing the tester, the test device including a well for 
receiving the collection device and fluid collector and providing access to the tester, 
the well including a wall extending from an upper weD end to a lower well end; 
15 collecting the sample from a sample source including exposing the collection 

device and fluid collector to the sample source; 

disposing a mating surfece on one of the wall and the collection device; and 
transferring the sample to the tester including the step of locking the 
collection device and the fluid collector in the well by engagmg the other of the wall 
20 and the collection device with the mating surface and e^qnressing the sample into the 
well so as to place the sample in fluid communication with the tester. 

54. The method for delivery of a sample to a tester for assay of the sample of 
claim 53, wherein the tester includes a sample receiving pad and an absorbent pad, 

25 further including the steps of 

forming a first and second part of the test device, the first part mcluding the 
well and the second part including the tester, the second part bemg at least partially 
devoid of sample after the expressing the sample into the well step, 

disposing at least a portion of the sample receiving pad in the well and the 
30 absorbent pad at a location distal fix)m the well, and 
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disposing a porous strip between and connecting the absorbent pad and 
sample receiving pad, 

wherein the sample migrates from the sample receiving pad to the absorbent 
pad through capillary action after the expressing the sample into the well step. 

5 

55. The method for delivery of a sample to a tester for assay of flie sample of 
clahn 53, wherein the collection device includes a movable portion that is movable 
between a first and second position, the movable portion being in the second 
position when performing the collecting the sample from a sample source step, 

10 wherein the transferring the sample into the well step includes the step of 

moving the movable portion from the second position to the first position. 

56. The method for delivery of a sample to a tester for assay of the sample of 
claim 53, wherein the mating surface is a first raised portion disposed on the well 

1 5 wall, fiirther comprising the step of 

disposing a second raised portion on the collection device, 
wherein the engaging step includes engaging the first raised area with the 
second raised area. 

20 57. The method for delivery of a sample to a tester for assay of the sample of 
claim 56, wherein the disposing a second raised portion on the collection device and 
the disposing a first raised portion steps fiirther include the steps of foraiing the first 
and second raised portions on the well wall and collection device, respectively. 

25 58. The method for delivery of a sample to a tester for assay of the sample of 

claim 56, wherein the engaging step fiirther includes the step of forcibly pressing the 

second raised portion into the first raised portion, 

wherein the step of forcibly pressing the second raised portion into the first 

raised portion results m a locking of the collector to the well wall by at least one of 
30 elastically deforming the first raised portion as the second portion is pressed into the 

first portion and forming a fiiction fit between the first and second raised portions. 
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59. The method for delivery of a sample to a tester for assay of the sample of 
claim 53, further including the steps of 

providing a handle for the collector, the handle being attached to the 
5 collector during the collecting the sample step, and 

removing the handle from the collector after the transferring step- 

60. The method for delivery of a sample to a tester for assay of the sample of 
claim 53, the test device including a lower portion associated with the tester, the 

10 lower portion positioned within the well, wherein the ejqpressing step further 
includes the steps of 

engaging the collection device with the lower portion to thereby e5q)ress 
sample from the collection device to the test device. 

15 61 . The method for delivery of a sample to a tester for assay of the sample of 
claim 60, the collection device including a retractable end and a housing, the 
retractable end being movable relative to the housing and the fluid collector is 
disposed on the retractable end, wherein the e:q)re5sing the sample to the test device 
further includes the step of 

20 engaging the retractable end with the lower portion to thereby displace the 

retractable end relative to the housing. 

62. The method for delivery of a sample to a tester for assay of the sample of 
claim 53, wherein the expressing the sample step includes the step of pushing the 

25 collection device into the test device to thereby place the sample in fluid 
communication with the tester. 

63. The method for delivery of a sample to a tester for assay of the sample of 
claim 53, wherein the tester includes an ampoule and the transferring step further 

30 comprising the step of crushing the ampoule with the collection device. 
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64. A method for coUectmg a sample adequate for assay, comprising the steps of 
providing a sample collector for collecting sample, the sample collector 

having a second size when a sufficient sample for assay is contained in the sample 
collector and a jSrst size when an insufficient sample for assay is contained in the 
5 sample collector, 

providing a collector holder, the collector holder nicluding a sample area for 
indicating whetfier fhe sample collector has collected a sample sufficient for assay, 
the sample area defining a sample adequacy size; 

disposing the sample collector within the sample area such that the enturety 
10 of the sample collector is contained within the sample area; 
collecting a sample on the sample collector; and 

comparing the size of the sample collector to the sample adequacy size and if 
the sample adequacy size is approximately equal to the second size then an adequate 
sample is collected for assay. 

15 

65. The method for collecting a sample adequate for assay of claim 64, the 
collector holder including a wall and a hoiising having a first end and a second end, 
the wall being spaced fix)m the housmg second end by a length corresponding 
approximately to a sample adequacy length and the first and second size of the 

20 sample collector corresponds to a first and second length of the sample collector, 
respectively, 

wherein the disposing the sample collector within the sample area 
corresponds to disposing the sample collector between the housing second end and 
the wall, and 

25 wherein the comparing step further includes comparing the length of the 

sample collector to the sample adequacy length and if the sample adequacy length is 
approximately equal to the second length then an adequate sample is collected for 
assay. 
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66. The method for collecting a sample adequate for assay of claim 64, wherein 
the sample area is configurable between a contracted area size and the sample 
adequacy size. 

5 67. The method of claim 64, wherein the collector member is a sponge and the 
comparing fhe size of the sample collector to the sample adequacy size corresponds 
to comparing the spoi^e size to the sample adequacy size. 

68, A method for collecting and assay of a sample collected from a sample 
1 0 source, comprising the steps of: 

providing a sample collector including a fluid absorbing portion; 

collecting the sample including the step of exposing both the sample 
collector and fluid absorbing portion to a sample source; 

providing a test device including a sample receiving area and an assay strip 
1 5 for assay of the collected sample; 

locking the sample collector and fluid absorbing portion to tbe sample 
receiving area; and 

reading the results displayed on the assay strip. 

20 69. A method for assay of a sample of claim 68, wherem the collector holder 
includes a first part and a removable handle, further including the step of removing 
the handle from the first part after the locking the collector holder and sample 
collector in the well step. 

25 70. A method for assay of a sample of claim 68, wherein the lockmg step 

discharges the sample from the sample collector so as to place the sample in fluid 
conununication with the assay strip. 

71 . The sample collection device for assay of claim 1 , wherein the collector 
30 member is a sponge. 
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72. The sample collection device for assay of claim 71 , wherein the first 
collection size corresponds to a dry sponge. 
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